The aims of this work were to determine which storage conditions can preserve the quince quality ( 
INTRODUCTION
The World Health Organization recommends fresh fruit consumption (Liato, 2017; Siegmund, 2015) due to their positive impact on human health (Stojanović et al., 2017) , by contributing to minerals, vitamins and polyphenols that help to maintain the health of the human body. Over time, fresh fruit and vegetables change their biochemical composition, as they are living organisms that breathe and sweat (Oltenacu et al., 2015) . Quinces (Cydonia oblonga Mill.), known for its distinctive sour and astringent taste (Dehghannya, 2018; Karar, 2014) and also apples and pears belong to the subfamily Pomoideae, family Rosaceae and they are the most common cultivated and consumed climacteric fruit in the temperate zone (Stojanović et al., 2017) . Liato (2017) , Siegmund (2015) , and Corollaro (2014) said that consumer acceptability and consumption of fruits depends on quality indicators of the fruit like texture, crispness (Cortellino et al., 2017) and firmness (Costa et al., 2011) , but a very important decision factor it is also their price (Harker et al., 2008) . Storage for extended periods time affect fruit firmness over time. Cortellino (2017) show that fruit quality is considered superior in fruit with high firmness and high crispiness compared to soft and juicy fruits (Saei et el., 2011) . However, (Saei et el., 2011) shows us some fruits (apples) that firmness grows, when there are stored in controlled atmosphere. Firmness is also influenced by the size of the fruit, so a higher firmness will generally be found in fruits with smaller diameter (Saei et el., 2011) . Since it is known that apples can be stored for up to one year (Varela et al., 2008) , under CA conditions (Bessemans et al., 2016) , it is possible that the quinces will behave similarly under the same storage conditions. Limited O 2 and increased CO 2 significantly reduced fungi levels (Yang et al., 2014 ) so quality and texture was maintained during storage (Chen et al., 2015) . Cortellino (2017) showed that low oxygen conditions resulted in better firmness of the apples. However the content of total phenols decreased during cold storage in apples (Francini et al.,2013) . Liato (2017) , Kaynaş (2016) and Chen (2015) observed that to reduce damage, to keep the nutritional quality and prolong shelf life, postharvest preservation technologies are applied. The aims of this work is to support quince producers to know which storage conditions can better preserve the quality of quinces (Cydonia oblonga Miller, Rosaceae family), stored in three different rooms with controlled atmosphere (CA).
MATERIALS AND METHODS

Sample preparation
Three varieties of quince were used in this research: Ekmek, Bereczhi and Tinella. The selected samples were located and harvested from experimental orchard of the University of Agronomic Sciences and Veterinary Medicine of Bucharest. Fruit harvesting took place at the end of September 2016 -early October 2016, and placing of the samples in the storage conditions with a controlled atmosphere in mid-October, within the Postharvest Technology laboratory of Research Center for Studies of Food Quality and Agricultural Products -University of Agronomic Sciences and Veterinary Medicine of Bucharest. The average sample, fruits with the same visual characteristics, was chosen for three different storage conditions. During storage period, common parameters like temperature (1°C), oxygen content (O 2 -3%) and relative humidity (RH-95%) were setup in all three storage rooms. Moreover, two different CO 2 levels were used: 2% CO 2 and 5% CO 2 . The third storage room it was considered as control (only the common parameters, without CO 2 concentration, noted 0% CO 2 ). Quinces were analysed in three different moments like: initial moment (T 0 ), after 7 months (T 1 ) and after 12 months (T 2 ) of storage in CA conditions.
Physical and chemical analysis Determination of dry matter and water content from the average samples was done by drying them in the oven for 24 hours at 105 o C (Dehghannya, 2018; Delian, 2011; Skupień, 2006; Moura, 2005) . Firmness was determined using a piston of 11 mm diameter (Bessemans, 2016; Rizzolo, 2010) of an electronic penetrometer TR and the results were expressed in kg/cm 2 . The soluble solids (°Brix) content of the quinces juice was obtained with refractive device Kruss DR301-95 ( o Brix). Titrating up to pH 8.2 with 0.1N NaOH reveals the titratable acidity (g malic acid/100g) (Szychowski, 2014; Yang, 2014; Legua, 2013; Yoon, 2005) . The formula for calculate the titratable acidity is:
, where F is 1.002 -the factor NaOH solution 0.1 N, C = 0.0067 -coeficient of correction for malic acid, a = quantity of 0.1 N NaOH titrated using the automatic titrator TitroLine, b = volume of solution extraction, c = sample mass. Total flavonoid content was quantified using an aluminium chloride adapted method Asănică, 2016; Shen, 2016; Žilić, 2011) . A hydro-alcoholic extract (0.25 ml) was mixed with 1.25 ml of distilled H 2 O and 0.075 ml of a 5% NaNO 2 , 0.075 ml of a 10% solution of AlCl 3 was added after 5 minutes. After another 6 minutes, 0.5 ml of NaOH 1M solution was added, 2.5 ml being the final volume of the sample. Absorption was measured at 510 nm using Specord 210 Plus spectrophotometer. The results were expressed in M/ml in fresh weight. Total polyphenol content was quantified using the Folin-Ciocalteu reagent method after Wang (2017) and Drogoudi (2016) with some modification. A hydro-alcoholic extract (25 µl) was mixed with 1.975 µl distilled H 2 O, add 125 µl Folin -Ciocalteu and 375 µl of Na 2 CO 3 was added to the mixture. The final volume was 2.5 ml. Absorption was measured at 750 nm using Specord 210 Plus spectrophotometer after 2 hours incubation. The results were expressed in M/ml in fresh weight. The antioxidant activity was measured using an indirect DPPH-radical scavenging activity spectrophotometric method (Asănică, 2016; Mureşan, 2014; Giovanelli, 2014; Khanizadeh, 2008) . The hydro-alcoholic extract (0.5 ml) was mixed with 1 ml of 0.1 mM DPPH solution. The results were calculated using the formula: AA DPPH (%) = x 100, where A control is absorbing control sample (containing all reagents except extract) and A sample is the sample absorbance. Absorption was measured at 515 nm using Specord 210 Plus spectrophotometer after 30 minutes incubation. The results were expressed in % in fresh weight. All determinations were performed in triplicate and calculation of standard deviation was realised using basic function of Microsoft Excel.
RESULTS AND DISCUSSIONS
The most important quality indicators, for fruits, are: firmness, soluble solids, titrable acidity, dry matter and water content. All three quince varieties present different values for quality indicators as can be seen in Tables 1,2 and 3.
For Ekmek (Table 1) , the values recorded were higher for dry matter, and lower for water content at harvest moment (initial), registering a slight decrease of the dry matter during one year's storage in the rooms with CO 2 . The Bereczhi (Table 2) variety behaved differently from the Ekmek (Table 1) variety, so the water content decreased and the dry matter increased in all three rooms. Only in the 5% CO 2 room after 12 months of storage were the values for dry matter and water content close to the values recorded in the initial moment (T 0 ). Tinella (Table 3 ) kept for seven months (T 1 ) small fluctuations in dry matter and water content, in all three storage rooms, from the initial moment (T 0 ). After 12 months of storage, the values recorded were higher for dry matter, and lower for water content in the storage room without CO 2 , and a slight decrease of the dry matter content and a slight increase in water content in the storage rooms with CO 2 . The differences in quince size and diameter could also influence, to a small degree, the dry matter and water content of the samples. The firmness of the Ekmek (Table 1) , (in 0% and 2% CO 2 rooms) and Bereczhi (Table 2) varieties increase first seven months (T 1 ) and after 12 months (T 2 ) decreased during storage as compared to the initial moment. After seven months, Ekmek (Table 1 ) registered lowest fermity of samples in the room 5% CO 2 . For Tinella (Table 3 ) variety, the firmness was increased for the al 12 months in the 2% and 5% CO 2 rooms only as compared to the initial moment (T 0 ). In the 0% CO 2 room, a decrease of fruit firmness has been observed after 12 months of storage. In all three varieties, a tendency of decreasing titrable acidity during storage as compared to initial moment can be seen. Additionally, an increase in soluble solids content was observed compared to initial moment after 7 and 12 months of storage at Ekmek (Table 1) and Bereczhi (Table 2 ) in 0% CO 2 room, although this can be explained by the post-ripening process. Tinella (Table 3 ) variety behaved differently, so after 12 months of storage the soluble solids content decrease from the initial moment in the rooms with 2% and 5% CO 2 . The total flavonoid (Figure 1 ) content of Ekmek variety has recorded the highest values close to the initial value, recorded in room with 5% CO 2 after 7 months and in room with 2% CO 2 after 12 months of storage. Bereczhi variety maintained its total flavonoid content close to the initial value in the 0% CO 2 room for one year, the total flavonoid content of the other two rooms with CO 2 being lower than the initial moment. Tinella variety had a much higher content of total flavonoids at the initial moment (T 0 ) than the other two varieties. After 7 months the content in all three rooms decreased, followed by a slight increase after 12 months.
The total polyphenols (Figure 2 ) content of Ekmek variety recorded the highest values in the room with 5% CO 2 after 7 months and in the room with 2% CO 2 after 12 months of storage, values which were close to the initial value. The content of total polyphenols at Bereczhi variety decreased gradually from the initial moment throughout the storage period. Tinella variety had a much higher content of total polyphenols at the initial moment (T 0 ) than the other two varieties, even more than fresh Aronia fruits (Catană et.al., 2017) . After 7 months the content in all three rooms decreased, followed by a slight increase after 12 months. storage for Ekmek, Bereczhi and Tinella varieties where: T 0 -initial moment, T 1 -analyses after 7 months of storage, T 2 -analyses after 12 months of storage It can be observed that the highest content of total polyphenols at Tinella variety is in the storage rooms with CO 2 after 12 months of storage. All varieties studied, had a high antioxidant capacity, at the initial moment (T 0 ).
Ekmek variety (Figure 3 ) has recorded the highest values for antioxidant activity in room with 5% CO 2 after 7 months and in room with 2% CO 2 after 12 months of storage, close to the initial value. Ekmek -0% CO2 Berechzi -0% CO2 Tinella -0% CO2 Ekmek -2% CO2 Berechzi -2% CO2 Tinella -2% CO2 Ekmek -5% CO2 Berechzi -5% CO2 Tinella -5% CO2 Ekmek -0% CO2 Berechzi -0% CO2 Tinella -0% CO2 Ekmek -2% CO2 Berechzi -2% CO2 Tinella -2% CO2 Ekmek -5% CO2 Berechzi -5% CO2 Tinella -5% CO2 Ekmek -0% CO2 Berechzi -0% CO2 Tinella -0% CO2 Ekmek -2% CO2 Berechzi -2% CO2 Tinella -2% CO2 Ekmek -5% CO2 Berechzi -5% CO2 Tinella -5% CO2 Ekmek -0% CO2 Berechzi -0% CO2 Tinella -0% CO2 Ekmek -2% CO2 Berechzi -2% CO2 Tinella -2% CO2 Ekmek -5% CO2 Berechzi -5% CO2 Tinella -5% CO2 The antioxidant activity of Bereczhi (Figure 3 ) variety decreased gradually towards the initial moment throughout storage. Tinella variety (Figure 3 ) had the strongest antioxidant activity throughout 12 months of storage in the 5% CO 2 controlled atmosphere room.
CONCLUSIONS
From this preliminary research, as expected, quinces quality parameters was influenced by the level of CO 2 from the controlled atmosphere rooms. Quinces stored in 0% CO 2 room (control room) were slightly dehydrated. Tinella variety maintained much better visual, organoleptic and economical properties compared to Ekmek and Bereczhi varieties throughout 12 months in all storage conditions. Also, the antioxidant capacity, the total polyphenol and total flavonoid content has the best values at Tinella variety towards the end of the storage period, showing that metabolic processes were slowed down due to higher levels of CO 2 content. In all rooms the post ripening continued but was slowed down in storage rooms with CO 2 compared to room without CO 2 . Ekmek -0% CO2 Berechzi -0% CO2 Tinella -0% CO2 Ekmek -2% CO2 Berechzi -2% CO2 Tinella -2% CO2 Ekmek -5% CO2 Berechzi -5% CO2 Tinella -5% CO2 Ekmek -0% CO2 Berechzi -0% CO2 Tinella -0% CO2 Ekmek -2% CO2 Berechzi -2% CO2 Tinella -2% CO2 Ekmek -5% CO2 Berechzi -5% CO2 Tinella -5% CO2 T0 T1 T2
